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424a Tuesday, February 10, 2015G93A muscle during disease progression when the mice were on a regular diet.
As expected, an autophagy induction procedure (starvation plus colchicine)
enhanced autophagy flux in skeletal muscle of normal mice. However, in
response to the same autophagy induction procedure, G93A muscle showed
significant reduction in the autophagy flux. Immunoblot analysis revealed
that increased cleaved caspase-3 associated with apoptosis was linked to the
cleavage of several key proteins involved in autophagy, including Beclin-1,
which is an essential molecule connecting autophagy and apoptosis pathways.
Our data suggest that the cytoprotective autophagy pathway is suppressed in
G93A skeletal muscle and this suppression may link to the enhanced apoptosis
during ALS progression. The abnormal autophagy activity in skeletal muscle
likely contributes muscle degeneration and disease progression in ALS.
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Our group has previously demonstrated that cardiomyocytes express ChAT
(choline acetyltransferase), VAChT (vesicular acetylcholine transporter) and
ChT-1 (choline high affinity transporter), proteins involved in the synthesis,
release and reuptake of acetylcholine. Additionally, we have shown that this
cardiomyocyte intrinsic cholinergic machinery has an important role in pre-
venting deleterious effects of adrenergic signaling in vitro and in vivo. To
address the role of this non-neuronal acetylcholine for heart function, a new
mouse lineage was generated with deletion of VAChT (vesicular acetylcholine
transporter) only in cardiac myocytes (cVAChT-ko). These mice are character-
ized by heart hypertrophy, calcium signaling dysfunction and increased reac-
tive oxygen species levels. In order to better understand how impairment in
acetylcholine released from cardiomyocytes could impact heart function, we
subjected these mice to transverse aortic constriction (TAC) and evaluated
left ventricular hypertrophy at 3 and 14 days after surgery. 3 days after TAC,
cardiac hypertrophy was more prominent in cVAChT-ko mice than in control
hearts (control: 11% versus cVAChT: 24%). However, 14 days after surgery,
heart and left ventricular hypertrophy were similar between cVAChT-ko
and control mice. Additionally, the lung/body ratio was significantly increased
only in cVAChT-ko with constriction (control: 9% versus cVAChT-ko: 54%),
suggesting that these mice present pulmonary edema, which is an indicative of
heart failure. Moreover, TAC induced an increase in PLN/SERCA ratio only in
cVAChT-ko mice. Thus our data show that cVAChT-ko mice is more prone to
cardiac disease under stress conditions than control mice, indicating that cardi-
omyocyte intrinsic cholinergic machinery plays an important role in cardiac
protection.
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Diseases of striated muscle linked to intermediate filament (IF) proteins are
associated with defects in the organization of the contractile apparatus and
its links to costameres, which connect the sarcomeres to the cell membrane.
Here we study the role in skeletal muscle of synemin, a type IV IF protein,
by examining mice null for synemin (synm-null). Synm-null mice have a
mild skeletal muscle phenotype. Tibialis anterior muscles show a significant
decrease in mean fiber diameter, in twitch and tetanic tension and an increase
in susceptibility to injury caused by lengthening contractions. Organization of
proteins associated with the contractile apparatus and costameres is not signif-
icantly altered in the synm-null. Elastimetry of the sarcolemma and associated
contractile apparatus in extensor digitorum longus myofibers reveals a reduc-
tion in stiffness consistent with an increase in sarcolemmal deformability.
Although fatigue with repeated isometric contractions is greater in isolated
TA muscles of synm-null mice, the ability of the mice to run uphill on a tread-
mill is similar to controls. Our results show that synemin contributes to linkage
between costameres and the contractile apparatus, and that the absence of syn-
emin results in decreased fiber size and increased sarcolemmal deformability
and susceptibility to injury. Synemin plays a moderate but distinct role in
fast twitch skeletal muscle. Supported partially by a Physiological Genomicsand a CONACyT fellowship to KPGP, and by NIH to RML (R01 AR
059179), to MB (RO1 02520711), and to RJB (R01 AR 055928).
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Increased reactive oxygen species (ROS) are a hallmark of many diseases, such
as inflammatory myopathies. Recent evidence suggests elevated cytokine activ-
ity increases ROS production resulting in muscle weakness; however, the spe-
cific source of ROS production has yet to be fully elucidated. Redox sensitive
probes, targeted to NADPH oxidase 2 (Nox2) (p47-roGFP) and the mitochon-
dria (mito-roGFP), were used to assess the sub-cellular site of ROS production
in the presence of various cytokines. In addition, we assessed the effect of
cytokine induced ROS production on skeletal muscle function. Cytokine stim-
ulation increased p47-roGFP oxidation approximately 15%, but had no effect
on mito-roGFP oxidation. Genetic and pharmacological inhibition of Nox2
resulted in decreased Nox2-dependent ROS production while genetic overex-
pression of SOD2 had no effect on mitochondrial or Nox2-mediated ROS pro-
duction. Following cytokine administration, skeletal muscle function decreased
by 30% and genetic inhibition of Nox2-activity partially rescued muscle func-
tion. Genetic inhibition of mitochondrial-ROS provided no protection against
decreased muscle function following cytokine stimulation. Collectively, these
data indicate that elevated cytokine activity resulted in increased ROS produc-
tion at specific sub-cellular sites, negatively affecting muscle function. Our data
highlight the importance of understanding the source of ROS production
in response to physiological and/or pathological stimuli such that targeted
therapeutic approaches can be developed to combat the deleterious effects of
oxidative stress.
Mechanisms of Voltage Sensing and Gating
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The structure of an Hv1-based chimeric voltage sensor protein (mHv1cc) was
recently solved by X-ray crystallography. Although mHv1cc mediates voltage-
gated Hþ currents when expressed in mammalian cells, the crystallized pro-
tein likely represents a closed, possibly resting, conformation. However, the
mHv1cc structure is apparently incompatible with our experimental measure-
ments of the resting-state Hþ ‘shuttle’ conductance (GSH) in hHv1 R205H.
In order to explore possible conformations of the Hv1 voltage sensor (VS)
domain in its resting state, we created an Hv1 VS domain homology model
(Hv1 D) based on a previously reported resting-state Rosetta model structure
of the Shaker Kþ channel VS domain (Pathak, et al. 2007) and subjected the
Hv1 model to all-atom MD simulations. We subsequently created a model of
the Hv1 D R205H point mutant that mediates GSH. In contrast to mHv1cc
and a resting-state model of the Ciona Hv1 VS domain (Chamberlin, et al.
2013), the central crevice in our new model is not obviously occluded by hy-
drophobic side chains. A prominent feature of Hv1 D R205H is that the imid-
azole ring of the introduced histidine appears to be simultaneously accessible to
intra- and extra-cellular aqueous vestiblues, and therefore appears competent
for Grotthuss-type proton conduction. Hv1 D represents the first VS domain
resting-state model structure that satisfies the rigorous structural constraints
imposed by experimental data and thus serves as a template for understanding
the structural basis of VS activation in a variety of VS domain-containing
proteins.
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Hv1 is a voltage-sensor protein that plays essential roles in proton conduction,
pH homeostasis and production of high-level superoxide by phagocytes.
Unregulated Hv1 activity has pathological implications, such as hyper-
proliferation of cancer cells and exacerbation of brain damage in ischemic
stroke.
